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Arr. XXIL—0n the Country between Melbovwrae and the

Dandenong ("reek.

By T. S. HART, M.A., B.C.K, F.(:‘.S.
[Read 14th November, 1912 .

The arca whose features wre now dealt with extends from the
Yarra, near Toorak and Hawthorn, south-easterly to the Dandenong
Creek. A part of it is included in quarter sheets Nos. . S.E.
and I. N.E. of the Geological Survey of Vietoria. The Lands
Department contour maps of Melbourne and suburbs extend to
bevond Box Hill and Oakleigh, and further contour maps of the
same department cover the parish of Moorabbin, and the country
south of the Gippsland railway as far as Dandenong. Mr. Saxton
kindly dirceted my attention to the latter map, and also furnished
me with levels of several other points.

In 1910, Mr. J. T. Jutson' in ““ A Contribution to the Physio-
graphy of the Yarra and Dandenong Creek Basins,” dealt with
a part of this district, but not so much with the southern part.
His conclusions, so far as relevant to the present subject, may be
summarised ax follows :—

The general slope of the country from about Surrey Hills and
Mitcham is sonth-westerly.  The name of the Mitcham Axis is
given to a line of high land through these two places turning north-
sast from Miteham.

Main Creck, and another further west, follow down the general
slope to Gardiner’s Creck.  Gardiner’s Creek flows from lower
country abont  Murruunbeena through higher country north ol
Malvern.

He considers that Main Creek may have originally continued
south-west, and that Gardiner’s Creek has cut rapidly back and
captured the upper part of the original Main Creek.

He admits difticulties in the north-westerly courses of Scotch-
man’s Creek and the Elsternwick Creek.  Alternatively he suggests
that Cardiner's Creek and its tributaries may be antecedent

streanns.
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He suggests also that the “ Croydon Senkungsfeld ™ includes the
Carruin Swamp. and possibly part of Port Phillip, and that the
west boundary fault of this sunk area is replaced by a gentle
tilting about Scoreshy and Springvale.

I propose to show that a north-westerly conrse of the valleys and
ridges is the rule south of Gardiner’s Creck, and that a north-
west and south-cast trend of the surface features extends as far as
Dandenong, with great regularity tu Brighton and Moorabbiu, but
affeeted by the southward fall to the Carvam Swamyp in the more
casterly parts.  An important axis extemds from Mitehamn to the
vicinity of Cheltenham and Blackroek, on the line of the continna-
tion of the north-cast end of Jutson’s Mitcham axis.  Another im-
portant divide extends from South Yarra to Daudenong, and no
outlet ean have existed for Main Creek to the south-west. At
Murrumbeena, on the contrary, there is a recent diversion of waters
north into Gardiner's Creek.  The numerous closed and ill-drained

hollows and some other points will also be referred to.

General Description of the Area.

A part of this district drains to the Yarra, either divect oy by
way of Gardiner’s Creck.  South of this the outlet is direct to
Port Phillip by the Elsternwick Creck, and a series of parallel
vallevs through Brighton and Sandringham.  Between Cheltenham
and Dandenong the waters run uaturally to the Carrum Swainp.
With the assistance of shallow drains, waters from near Oakleigh
are discharged through this area.  The Springvale valley ruuns
sonth-cast, and turns sonth near Dandenong. Tt veceives tributaries
from the north from a little beyond the Fern Tree Gully-road. A
small arca about Glen Waverley discharges into Scotchman’s Creek,
alead of Gardiner’s Creck.  From Wheeler’'s Hill to Mitcham a
triangular area falls direct to the Daundenong Creek.

The chief dividing line extends from Mitcham south-westerly
throngh Notting Hill to Cheltenham.  Parallel to this is the
highland from north of Surrey Hills to Malvern. broken hy the
outlet of Gardiner’s Creck.  Transverse to these isx the divide from
South Yarra to near Dandenoug, on the south-west side of the
valleys of Gardiner's Creck. and the Springvale Creek.  The sonth-
west limit of the Elsternwick Creek is a parallel line. as arve also
the divides between the Brighton valleys.  The high land from
Wheeler’s Hill north-westerly is parallel to these, and in the same
line is the Rescrvoir Hill at Surrey Hills. and the sonth limit of
the Koonung Creek further to the north-west.  Nouth-cast frowm
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Wheeler’s Hill are the Police Paddock Hills, and the Dandenong
Creek contracts its valley to pass between these and Wheeler’'s Hill,
as well as changing to a sonth-easterly direction.  The simplicity
of such a rectangular plan is broken by the way in which the
Gardiner’s Creck catchment is  enlarged at the expense of its
neighbours.

Gardiner's Creel.

North-west of the Malvern Camberwell highland, the fall is
direct to the Yarra. The valley from near Malvern railway sta-
tion has a very divect north-west course.  The outlet of Gardiner's
Creek has also a north-west direction. and a valley no doubt con-
tinues nnder the basalt to join the buried valley of the Yarra.
The fall wonld be steeper than is now seen in Gardiner’s (‘reek.
From the junction of Gardiner’s Creck and Main Creck the fall is
from X35 to 25 above sca level in three miles. A mile and a-half
lower. Gardiner’s Creek joins the Yarra at 2 feet above sea level;
the probable junction of the buried valleyvs is a mile or a mile and
a half further on, and about 60 feet below sea level.  Even allow-
fug the buried valley to estend some distance up Gardiner’s Creek,
the fall will still be greater than the 20 feet to the mile higher up
the valley.

The natural continuation of the Gardiner's Creck valley is by
Seotchman’s Creek throngh Oakleigh 5 a little valley ean be followed
south-cast to Notting Hill.  But by far the greater part of the area
drained by Gardiner’s Creek and Scotchiman's Creek is to the
north of the main line of Gardiner’s Creck.  The contributiouns
from the south are 1significant in amount, and ihe most iinportant
of these, the httle creck at Murrumbeena. will be shown later to
be new.

The mouth of Gardiner’s Creck must be a quite early feature.
Probably the whole system developed soon enough to secure the
waters of the area about Blackburn, which micht have gone to
Koonung Creck. and to capture Black Flat (Glen Waverley) from
the castern valleys.  Throughout the Gardiner’s Creek area the
streams have cut down to the bedrock. A much larger proportion
of the rainfall must be immediately diseharged than by a system in
the absorptive tertiary rocks.  The excavating power of the streams
is theveby inereased, and the higher levels allow deeper dissection
than in the country to the south. No undrained areas of the
Kind conunon further south ocenr.  Detail of the course of the
crecks is influenced by bedrock structures, which no doubt con-
tribute to the numerous small irregularities.
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deea draiwing to Balaclava and Elsternwicl.

A short distance south of the Malvern railway station is a
swampy area formerly known as Paddy's Swamp. The 140 ft.
coutour runs round an area about 40 chains by 10, leaving an
outlet at the west end. which, however. cannot drain away all
the surface water.  Thence the valley falls south-west and west to
the flat at Balaclava, reaching the sea to the south of the St. Kilda
Hill.  South-cast from Paddy’s Swamp ix the flat in the Caunlfield
Racecourse, and again south-cast, anothier area of difticult drain-
age, to he referred to later.

The trend of the Jowest ground of the Elwood Swamp is from
south-cast to north-west.  Up stream the valley can be followed
almost straight to its head north of Cheltenham.  The south-west
limit of the Elsternwick Creek waters ix a ridge from near the
power house of the Brighton clectrie tram south-cast in an almost
straight line. Tt is close to the Point Nepeau-road from North
Brighton to Moorabbin station; thence a little east of the road.
which has turned « hittle more southerly. 'This may conveniently
be called the Moorabbin Ridge. The Elsternwick Creek lies close
north-cast of this ridge. a small parallel vallty intervening at
Narth Brighton. The creek then receives practically nothing from
the left bank. but on the right or north side it receives two im-
portant tributaries; one of these runs south from near the Canl-
field Town Hall, and turns west to join the creck near Gardenvale
station.  The other flows south, near the Mordialloe railway, re-
ceiving much water from its east side. including that from the
swamp south of Carnegie station. Here the 140 ft. contour almost
surrounds a long narrow area stretching for a mile and a quarter
south-east to north-west.  The outlet is south-west to the Elsternwick
Creck tributary, but at a point a long way back from the north-
west end of the elongated hollow. At its south-east end it merges
in an ordinary valley from the south-east.

A remarkable broken valley line lies north-cast of the Elstern-
wick Creek.  One portion of it runs throngh the entrance to the
Brighton Cemetery, and extends south-cast for some distance lower.
This part and another uorth-west of it fall into one of the
Elsternwick Creek tributavies.  On the same line further south-
cast, a pair of ximilar valleys falls into the next tributary, and a
fifth section, reaching the Elsternwick C‘reck by another route.
aceurs further on. east of the Bentleigh station. It is either a
valley broken up by three eaptures. or indicates a marked tendency
to produce valleys along one line.



272 7 S. Hart:

The head of the Elsternwick Creek is in a broad open valley
north of Cheltenham. On cach side of the valley the 120 ft. con-
tour runs in two nearly parallel lines from south-cast to north-
west, 20 to 30 chains apart. The 110 ft. contours come in at the
two ends of this flat, a mile and a half apart. Most of the flat
drains to the Elsternwick Creek, but the south-east end falls to the
south-east and the outlet 1s steeper than the other end.

The Elsternwick (reck and its tributaries nowhere cut down to
the bed roek ; prohably mmeh of the main valley at least ix in’less
permeable beds low in the tertiary series. The average fall over
43 miles from 110 to 10 ft. above sea level is about 22 ft. to the
mile.

A north-westerly trend of the valleys is the rule thronghout this
aren, but the two tributaries from the north hring nearly all the
waters down to thie south-west side of the systemn.  The more im-
portant of these tributaries receives nearly all its water hy north-
westerly vallevs. The levels along the divides on the north-east
and south-east of this system range from 190 to 150. The Moor-
abbin ridge, however, only reaches 150 at its highest point, and
the actual head of the Elsternwick Creek is below 120.

The Brighton and Sandringham Valleys.

These arc six parallel vallevs with a north-westerly direction.
The first is very straight aund regular, starting cast of the Point
Nepean-road, not far north of Cheltenham, running close to the
Moorabbin Ridge, and entering the sea at the foot of North-road.
North Brighton. The sceond heads close to the railway between
Highett and Cheltenham, but after running north-west for a mile
and three-quarters, turns south-west iuto the third valley.  Another
valley starts within half a mile of the angle, and continues to
the sea on the second valley line. The third extends practically
straight from the swamps in Cheltenham Park to Middle Brighton.
The fourth heads a mile west of Cheltenham, hut after running
north-west to a point north of Hampton station, turns south-west
into the fifth. On the line of the fourth lower down two other
little valleys occur. This series is well seen on the Brighton rail-
wav, the first just south of (North) Brightou station: the second
and third on each side of Middle Brighton. The fourth is here
only rvepresented by a very slight hollow.  The railway follows the
fifth from Brighton Beaeh to Hawmpton, and the sixth s scen

iuside the Beach-road below Sandringham.
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Above the apparent head of the fifth valley cast of Sandringham
statioe, there is on the same line a long valley with no outler,
terminating in a lagoon east of the wolf club house. A\ flattening
of the grade of all these vallevs oceurs about the line of the Blufi-
road, and on the same loe oceuars the flattest part of the Elstern-
wick Creek (except its head and swamps at the mouth). The
grades of the valleys are shown in the accompanying table in which
the letter D indicates that the valley is here diverted south-west,
and the letter B that it is blocked with no free outlet.

On the sixth or Sandringham vallev the 40 ft. coutour is the last

above the eliffs.

Elsierwwick Creek aud Deiyhtow Valleys.  Distwnces tn Chains
between Suecessive Cuntours,

il E. Ck Brighton Valley s,

1 2 upper 2 lower 3 4 5 upper & lower 6

130 to 120 - - — = 2 - g = - -2 -1 - — - - - =
120 to 110 - - — - 38 - 27T . — - 60 - 11 - I8N - — - —
110 to 100 - -39 - 4t - 50 - — - 26 - 4T . 16 - - o =
100 to H0 - - - 28 - 19 - 4l - £ - 18 - 74+ - B - 12 -
H0 to Sy - DR = T 2 R Y § B B N S N SR -t
SO to 700 - =32 - 40 - — - 41 - 25 - 18 - — - 47 - —
0 to 60 - - 23 - 28 - — - 37 - 20 - 32 - — - 12 - 15
60 to S0 - - 25 - 3L - - - - .28 - — - 12 - 1
S to 40 - - 25 - 35 - - 84 - 108 - 27D - — - 120 - 16
Hrto 300 - - 35 - 32 - - - - 29 - o = - 6 - —
S0 to 20 - - 92 - 26 - - 12 - 29 - - — - 13 -
20to 10 - - 5+ - B8) - - - 20 - — - — - — .
10 Lo sea - -9 - 3 - — - 3 - 3 - — & — & — - —
Average 100 to 20

10 ft. fall in 35 - 32 - — - 20 . 842 - 24+ . — - 16 - —
Full in feet per o

mile - - 23 - 25 - — - 27) - 25 - 33% - - o0 . —

The ridges hetween the vallevs show a gradual descent  with
few irregularities. On a seetion at right angles to the valley the
south-west side is nearly always lower than the north-east.  Taking
the general level of the ridges the fall ix on the whole west, not
northi-west.  All the departures from regularity in these vallevs
are the few diversions to the south-west and the loss of grade,
producing swamps.  Numerous ill-drained or unndrained areas
oceur about the heads of the valleys near Clieltenham, and as far
west ax elose to the Red Blufi, Sandringham.  These are usually
very closely related to, or actually part of, the vallevs. The high
land at the head of the series reaches 170 at one point at Chelten-
ham. The heads of the first valley. and less distinetly the second

12
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and fourth, are eontinuous with valleys on the opposite fall, The
tertiary rocks are never cut through, but less permeable beds are
probably often reached, aud the waters of the permanent lagoons
may be tauken as represeuting the level of permanent saturation
about 120 ft. above sca level near Cheltenham.

Larish of Mordialloc and adjacent parts of Moorabbin and

Dandenong.

At Mordialloe and Mentone, and east of Cheltenham, and thence
north-east to near Clayton, the valleys fall to the south-east off the
Lighland at the heads of the Brighton vallevs and the Elsternwick
Creek. They commouly show a very regular south-easterly direc-
tion, but ultimately their waters reach a channel which runs south
from near Clayton to the main drain east of Mordialloc. This is,
however, for the most part the natural course of the waters. A
valley starts on the South-road, a mile and a half east of Moorabbin
station, and runs south-east through the Benevolent Asylum
grounds. Aunother parallel to this starts near the Centre-road, east
of Bentleigh, and runs south-east into Reedy Swamp. Another
valley starts about a mile west of Clayton station near the Centre-
road, and after running south-east for a little distanee turns south
through Heatherton, becoming the main channel. The fall from
160 to 60 feet above sea level extends over two and a half miles,
about 40 feet to the mile, and thus cousiderably steeper than the
Brighton valleys.

A south-casterly valley starts between Oakleigh and Clayton, and
its waters are also turned south by an artificial channel into this
main ehannel, bhut a definite south-easterly trend of the valleys is
scen to the east of this made drain.

Ill-drained and swampy places are common within this area.
Fromn Heatherton the old Dandenong-road continues south-easterly
close to the 70 ft. coutour, touching 60 in some of the valleys, hut
never again reaching 80, Three shallow valleys with a southerly
trend cross the road, but in the country between this road and
the Gippsland railway a south-easterly trend is often seen and
just sonth of the railway a definite south-casterly ridge marks the
south-west linit of the Springvale valley.

Near the main ehannel south of Heatherton, the contours begin
to show the effect of recent alluviation as high as the 40 ft. level,
Jut in the neighhourhood of Mordialloe the well-defined south-
easterly ridges and valleys can be seen as low as the 10 ft. contour.
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Npringeale-—\ valley runs in a south-easterly direction near
the Gippslaud railway from a hittle beyond Clayton to about a
mile before Dandenong. 1t receives very little from the south; on
the south side of the railway is the ridge just referred to gradually
descending in three miles from 170 to 100 above sea level.  This
Springvale valley receives tributaries from the north; the most
westerly of the tributaries receives valleys falling south-east off
the high land about Notting Hill. A fall of 20 fect to the mile in
the Springvale vallev seems to he suthicient to allow recent scouring
out of the channel, necessitating the protection of hridges.  This
s in agreement with Gardiner’s Creek.  The Brighton valleys,
though shightly steeper ou the whole. show little tendeney to scour,
a difference which i1s no doubt due to the slow dehivery of rain
from the highly absorptive tertiary sands. The vallevs of Spring-
vale and its tributaries are often comparatively hroad and open.

Jast of Notting Hill one of the heads of this system runs sonth-
sonth-west across the Fern Tree Gully-road. 1t starts about three-
quarters of @ mile to the north-east where a low ridge separates it
from Glen Waverley.

tilen Waverley.—This is an open valley with gentle slopes near
the crossing of Springvale-road and the Waverley-road. Tts west
end is highest, being formed of the hills north-west of Wheeler’s
Hill.  Bevoud these there is a rapid fall to the Dandenong Creek.
Fhe outlet from Glen Waverley is now by a steep uarrow valley
to Scotchman’s Creek.  The open vallevs could have been formed
if this outlet were maintained for some time at a higher level. The
present outlet crosses the high land north of Notting Hill, and it is
probable that the original outlet was south-easterly aeross the low
ridge which now separvates Glen Waverley from the valley falling
to Springvale. :

Northward from Glen Waverley the Springvale-road crosses a
number of gullies which fall cast to the Dandenong Creek. A line
drawn north-west from Wheeler’s Hill and another south-west from
Mitcham would mark the approximate limits of this arvea. Further
north, at the eorner of Canterburv-road, there is a valley which
forms one of the heads of Main Creek. The above description is
suflicieut to show clearly that the north-west and south-cast valleys
are the rule throughout the country south of Gardiner’s Creek and
the Springvale vallev. There is no reason to exclude these two
¢recks from this regular system. North of Gardiner’s Creek the
south-westerly fall of its principal tributaries is the prominent
featnre, but this it to some extent anticipated in the tributaries
of the Elsternwick Creek. Main Creck receives most of its waters

UG
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from the east. That the north-west valleyvs have not ecased is also
shown in the course of the novth-east head of Main Creek and of the
Koonung Creek.

North of the Springvale Valley the southerly fall is conspicuous,
but a north-westerly ridge again appears through Whecler’s Hill,

The Notting il Cheltenham Aris.—The importance of this
divide 1s shown in the deseription. It is not a narrow ridge, but
a broad elevation or flat arch in shape, with a gradually decreasing
elevation to the south-west. Hence the actnal heads of valleys are
not, and nced not ever have been, on a straight line. The heads
are sometimes nearer to one side and sonietimes to the other. The
general formm of the axis is well shown by the 200, 150 and 100 f{t.
contours.  They run in a southerly direction on the west side, cross
the axis and run away to the northi-cast.  The fall in levels on the
crown of the axisx is not, however, uniform. At Mitcham the
clevation is about 300: at Notting Hill 320. Thence the fall is
soniewhat vapid to the Centre-road. where the 200 ft. level is
passed. but at Cheltenham the highest point is still 170, This is
certainly an isolated summit, but the part of the axis north of
Cheltenlimmm has probably suffered more severely, as the vallevs are
near together, wnd in some places nearly or quite cross the axis.

The open valley at the head of Elsternwick Creek sunggests that
perhaps this divide was not original., but that vallevs once headed
clear of it and ran across its position.  But thougli the castern fall
may have been steepened a little, there is no indication of any
weneral alteration of dircetion of flow even in those valleys which
nearly evoss the high land. The head of the Elsternwick Creck
alone might have heen thought to have once started further cast.
and to have lost its upper part by a subsidence tu this direction,
but the valley of Reedy  Swamp  has  eertainly always been an
easterly valley, and generally the whole series of vallevs gives o
support to any other view than that this axis is oviginal.  The flat
at the head of Elsternwiek Creek is no doubt due to the great
power of widening that a valley in these permeable beds acquires
as soon as it reaches an iwpernieable hottons.  The permancent
water in brick holes cast of Moorabbin station indicates that here
at least the permanent water level is practically at the surface
(110 ft. above sea level), and the mere existence of the brick pits
shows that the hed of “the valley is not in the purer and mory
ermeable sands.
v The northward part of the axis hevomd Notting Hill is indeed
broken by the outlet from Glen Waverley, but this is obviously

new, not an original feature.
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The Coast Line.—Oviond TPoint (Red Bluff, St. Kilda), lies on
the extension of the ridge south-west of the Elsternwick Creck.
The coast soon curves and runs nearly south, erossing the Brighton
vallevs at a small angle.  The projecting points are due to the
greater resistance of the lower beds of the tertiaries, and do not
correspond in position to the ridges.  The Elsternwick Creek
enters the sea through the Elwood Swanp; there is a flattening
of its gradieut. hut in all the Brighton valleys the reverse occurs.
There is, to put it otherwise, never room for the fall to continu:
to the sea at the same rate as the fall from 30 to 20 above sca level.
Al of them nst he regarded as slightly encroached upon by the
sea.  From Brighton Beach the coast runs in general nearly south-
east, curving ont to the west at points due to the greater resistance
of the brown rocks.  The attack of the sea is evidently more power-
ful here than at Brighton, as is seen also in the nature of the
beach sand. At Brighton also, where the coast erosses a ridze,
there is a steep rise. usually hack in the tea tree serub. At Sand-
ringham the eliffs rise higher and direct from the beach.  Towavds
Rickett’s Point there again seems to be o less rapid advance, but
here the outcrop of the resistant rocks is mucl more continuous.
I'rom Elwood to this point most of the best dip observations give
a north-westerly strike in the brown roeks with low dips 10 degrees
or less. Joints arc often prominent. and in these north-westerls
strike is most common. though others arce also frequent.

Near Beaumaris the coast turns north-ease for a mile with con-
tinuous chiffs to 70 feet high forming one side of Beauwmaris Bay.
At the head of the bay is seen o comparatively steep dip in the
tertiaries 25 degrees south-easterly. By this the® resistant rocks
are carried well below water level, and a vertical clifi in the soft
upper beds follows, the eoast having resumed a south-easterls
direction.  The fold is not seen all along the north-west side of the
bay. At the end, where the water appears deep and the bheds da
not seem to be curving, it s possibly replaced by a fault or has
been erossed by the marine encroaclinent.

The upper beds of the tertiaries are not seen on the north-west
side of the bay. The highest hill near reaches 100 feet, but its
top Is wind-blown sl Ax the removal of the upper heds does
not scem to be connected with the subwerial denndation, it was pro-
bably achieved Ly marine action during emergence.  As usual, in
a very short distance from the coast, the valley svstenn 18 quite
independent of the coast line. ‘ }

The fold at Beauwmaris Bay is no doubt a part of the structure

giving rise to the Cheltenhain axis, it strike passing along the east
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flank of the ligher ground not far from scveral places where the
cast fall 1 steeper than usual.

Beaumaris Bay is no doubt due to marine attack favoured by
the structural character.  Further to the south-cast the sea has
had to give place to the material brought down from the east
side of the Cheltenham axis, and by the Dandenong Creek.  Recent
marine fossils occenr at the mouth of the main drain at the head
of the creck at Mordialloe just above sea level.

The relation of the rocks to the valleys.

The tertiary rocks may be divided for the present purpose into two
parts—the upper, very weak sandstones, usually pale coloured,
but occasionally more ferruginous and then stronger; the lower
usually brown and often more clayey, with ironstone bands and
some strong coarse ferruginous beds.  The npper parts are highly
permeable, they readily lose thelr iron cement in weathering; pro-
bably even the more ferrnginous and stronger beds yield fairly
casily to soil waters. These form the bulk of the higher cliffs, and
arce exposed in every railway cutting of any depth in the tertiary
arcas.  The lower less permeable beds are sceldom touched 1n the
artificial cuttings, but probably form the floor of many of the
valleys.  They are seen at many points on the coast, and some of
the springs can be seen to occur at their npper edge.

On a catchment consisting of the upper parts of the tertiaries,
a very large proportion of the rainfall wust be absorbed, and if
the vallevs have not reached less permeable heds, may never reappear
ou the land surface in the vicinity. The crosive power of the
streanm would be covrespondingly reduced, and when, in addition,
there are small cateliments, low grades, and only a moderate rain-
fall, the streams must be very weak.  When the stream reaches the
less permeable lower heds i will receive additious from springs.
These springs must produce a local weakening, and hence greatly
increase the power to widen the valley or to cut out a channel of a
vranch gully on the Tine of a spring. A steeper slope can be seen
someties  beliind  a spring  at  the foot of a hill. This
power of  widening  has  already  been  referred  to, and s
no doubt of general  application. It will  evidently give
increased  power  to  the  stream which  first  reaches  the
less  permeable beds,  that  ix. other  things  heing  equal,
to the stream on or near the auticline. .\ somewhat similar effect
could be produced by any streamn reaching the permanent water
level, but in this district the two causes are probably practically

coineident,
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The valleys about Cheltenhant have very little power to re-open
their chaunnels if blocked by any cause.  IFor example the swamp
cast of the Golf Club House at Sandringham lies at the north-
west end of a hollow below the 100 ft. contour, about 50 chains
long and of an area of 50 aeres. The whole catehment up stream
from the swamp is ouly about 300 acres. 1f a barrier below the
swamp were only to reach 102 ft. above sea level, it would require,
neglecting the depth below the 100 ft. contour, two feet of water
over more than 50 acres to surmount the harrier, or over 4 inches
of rain delivered into the hollow so rapidly that absorption could
be neglected. A very low barrier is evidently insurmountable in
sueh a case. The valley would be re-opened by the stream eutting
back from the lower side of the barrier, aud as the direet catch-:
ment here is very small, the chief agent wouid be the oozing of
water along the old bed. If the old bed had reached impermeable
material this would be much more powerful. A stream whieh has
reached less permeable beds is therefore much more able to keep
its channel opeu. Wind action or the wash from adjaeent slopes
might make a barvier, especially after a portion of the heath had
been swept by fire and the sand left unprotected. It may be noticed
that while two and a half feet to the chain can be regarded as
moderately steep in the tertiaries, some hillsides reach as mueh as
10 fect to the chain, and might rapidly supply mueh material from
these relatively unstable slopes.

As has been noticed. strikes of beds and of joints are often
north-westerly in the tertiaries. Anyv actual inequalities of surface
produced by shight folding hefore cmnergence of these beds would
be hable to be largly or wholly levelled by marine action during
the elevation. Relatively weak parts might cven be excavated, and
these weaker parts would probably be neaver antielines. Hence
there is no probability of the production of anticlinal ridges. but
there is a strong probability of lines of casy excavation parallel to
the strike of the folds. The north-west and south-east vallevs there-
fore, besides being near the direction of steepest slope from the
axis, are probably strueturally in a stroug position. The relation
of the unusual fold at Beanmaris to the Cheltenham axis is already
noticed.

Explanation of Surface Features.

The Brighton valleys from their stmplicity and regularity are no
doubt the only system which has ever existed on this area. They do
not exactly follow the present general slope, but this may have been
altered, either by a general depression to the south or, less likely, by
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the process of denudation. But to form such a series of parallel
valleys, so close together, merely as consequent streams, secins to
require a very regular original surface.  Small irregularities ean
scurcely be negligible with valleys so close to one another.  Therefore
it is probable that the valleys have been from the first guided by lines
of easy ervosion.  Actual inequalities of surface to guide them need not
here he required.

FFurther north, however, we lxcgin to have evidence of a more
inmportant south-west fall of the eountry. The Notting Hill-Chel-
tenham axis itself falls to the south-west; so does the high land
from Kast Camberwell to Malvern.  The tributaries from the north
are necessarily more impertant.  Yet they have not been able to
continue south-west. Kither Llsternwick Creek and Gardiner’s
Creck are on lines of weakness which gave them an immediate
advantage, or there was originally an irregularity in the south-
west fall.  There is actually no reason why the oviginal elevated
surface  should mnot possess rvegularly arranged inequalities.
Ordinavily streams have been able to do so much work that
minor features have been lost. hut here we are dealing with the
weakest of streams. It must be remembered, however, that all
these creeks had to start as weak streams in the upper beds of the
tertiaries. It may have needed no more to determine the courses
of Gardiner’s Creek and the Elsternwick (reck thau those of the
Brighton valleys. It may be noticed, however, that Malvern Hill
is a little higher than we would expect if the ridge is falling
uniformly to the south-west. and that the corvespondence hetween
Gardiner’s Creek and the Springvale valley on the opposite fall,
favours the idea of an original structural character or inequality.
The Blsternwick Creek systen ix a further development of a system
like the Brighton valleys with the addition of the influence of the
south-west fall as soon as the wain axis is left.  In Gardiner’s
Creek and its tributaries these characters are further developed.
If the tertiaries north of Gardiner's Creek ave mostly terrestrial,
and those to the south mostly marine. this would involve an
original slope of deposition in the terrestrial part and original
streams hefore the emergence of the southern area, but these streams
would all be in shallow valleys.

Avea south of Carnegie and Murewmbeena.—If Main Creck ever
continued to the south-west it must have been across this loeality.
The contparatively low levels of the ridges, somewhat lower than
the lills near Caulfield station, and also than the high land to the
south-east, at first suggest a broad valley.  But the detail of the
surface is not easily explained on this supposition. By examining
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the course of the 150 and 40 ft. contours, it will he scen
that the little ereck at Murrumbeena takes the water from a long
hollow with a distinet nortli-westerly trend.  This is the lower end
of valleys which head some distance to the south-east.  The present
outlet is a mile back from the north-west end, and is evidently
well able to cut deeper. It seems to be clearly a new diversion of
the waters of a valley tlowing north-west. Immediately to the
south of this hollow is another. also elongated in a north-westerly
direction, and making the down stream end of a valley from the
south-cast. The present outlet 1s to the south-west, and again is a
mile back from the north-west end.  The ontlet is more developed
than in the other hollow, but isx still narrow compared with the
size of the hollow. and actually did not naturally drain it com-
pletelv.  Again it seems clearly a new diversion. The ridge south-
west of this hollow, which is breached by the present outlet, is a
well-defined ridge from the south end of Canlficld Racecourse to
the higher land east of Bentleigh.  Nor does the country to the
south-west further on show any suflicient evidence of an old valley
of Main Creek. There is indeed the southward tributary to the
Clsternwick Creek, but eventually a south-westerly stream would
reach places where the north-west valleys and ridges run right across
its line. The idea of a south-west continuation of Main Creek would
necessarily involve the supposition that some character of the rocks
so strongly favoured easy excavation on the usual north-westerly
lines as to make an earlier south-west fall a matter of little conse-
quence, so that later valleys sometimes entered the old valley at an
acute angle, heading up stream. Nor does the general run of
the surface levels in Caulficld and Brighton favour the idea of an
old vallev, even if a broad one. crossing this area.

This argument evidently does not exclude the possibility of a
stream somewhere near Main Creck hefore the emergence of the
land south of Gardiner’s Creek. but this would be antecedent to
the development of the present topography. Such a stream may
possibly have had its mouth about this locality, but it might almost
equally have been anywhere clse.

It remains to find an explanation of the absence of any outlet to
these valleys to the north-west. They are not alone in this respect ;
on the same line are the flat in Caulficld Racecourse. with a poor
outlet. and Paddy’s Swamp. The most probable explanation seems
to be a continued or renewed warping of the surface subsequent to
the establishment of the present valley system.

There is no doubt that the elevation was accompanied by defor-

mation of the surface.
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The deformations and elevations would not be likely to cease sud-
denly. The flattening of the grades of all the Brighton valleys
near Bluff-road has been referred to. This admits of two explana-
tions : either that there is something which the valleys found it
hard to cut through. or that there has been an elevation against
the grade of the valleys which they have not yet been able to
smooth out. The former explanation receives slight support from
the occurrence of the flattest part of the Elsternwick Creek near
““gravel 77 pits west of Bentleigh. On
this view the complete obstruction of the valley east of the Golf
Club House at Sandringham would be due to the flat grade allow-
ing this stream, onc of the weakest. to be completely obstructed
by other causes. On the view that there has bheen a late deforma-
tion of the surface, the flattening of all these valleys, and the com-

the ferruginous rock of the

plete loss of level in the case just mentioned are the direct result
of the deformation. But the diversion of the second valley of the
Brighton system into the third is probably due to an earlier slight
irregularity on the same line. Tollowing the same line north sucl
a warping would increase the power of the southward valley ncar
McKinnon as compared with the north-west valleys, and would at
the same time account for the blocking of the two hollows south of
Carnegie, and facilitate the formation of a south outlet from the
sounthern one.

The same explanation may be further extended to the course of
Gardiner’s Creek through the high land north of Malvern. Gar-
diner’s Creek probably preceded the present elevation of the land.
This receives some support from the levels of the base of the ter-
tiaries, which is lower up stream than it is at this high land. and
apparently falls much lower on the Yarra side of the high land.
If we suppose that deformations, and not mere elevations and
depressions took place, there is no reason to suppose that Malvern
and Hawthorn were equally affected with the Yarra valley, in the
depression which is known to have taken place there.

A similar explanation might extend to the steep fall south of
the Dandenong-road at Armadale. and to the steep fall on the
Notting Hill-Cheltenham axis near the Gippsland railway. Tt
would then also explain why the sonthern divide of the Gardiner’s
(‘reek area is lower at Murrumbeena. It also introduces a cause
with a general power of forming lagoons and closed hollows such
as are numerous at and about Cheltenbam and many other places.

Wheeler’s H{ll.—The north-west line of hills through Wheeler’s
Hill may be either a more uplifted area or a relic of earlier fea-
tures. Jutson remarks (p. 492) that a fault scarp is suggested at
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Wheeler's Hill, that is. to the cast of the hill; but also that the
hill seems to rise above the gencral height of the platecau in this
locality.  Possibly there may be a fault on the north-cast of this
group of hills, hut the deflection produced in the Dandenong Creek
may be suflicient cause for the steep slope along the north-eass
fall. My suggestion that there has once been a continuous ridge
to beyoud Survey Hills way raise the objeetion that it would seem
that the country about Blackbuvn should have had its casiest outlet
to Koonung Creek, which, with o direct course, now joins the
Yarra at 24 ft. above sea level.  But if we imagiue the low valley
of Koonung Creck filled in. and the ridge from East Camberwdll
continuwous to Doncaster, the outlet of this arca is diflicult by any
route, and Main Creek might at some stages in the development
be the casier in xpite of the necessity to eut through the ridge.

Jutson (p. 479) mentions a decreasing throw of the Brushy Creek
fanlt from nortl to south till it is no longer traceable as a fault,
and appears to be represented by a geutle tilting on a line con-
tinuing south-westerly toward Npringvale (with a possible fault for
a short distance at Wheeler’s Hill).  Following this idea it seecis
hetter to consider thix fault line as replaced by a wider casterly
tilt from the Notting ITill axis. Then the course of the Dandenong
Creek at Wheeler's Hill is in aeccordance with the direction of tilt
till it tinds its way through the hills.  The Springvale valley also
les within the tilted arvea and further south the tilt extends from
Beanmaris across the Carrum Swamp.

The slope on which the formation of swampy land appears at
the lower parts of the creeks is in close agreement in the three
examples 1n this district.  The Dandenong Creck begins to bhe
swampy below the 50 ft. contour, falling from 350 to 40 in 50
chains, or a grade of 1 1 330, The channel from Dingley south-
ward falls from 50 to 30 in 65 chains, and from 30 to 10 in about
105 chains; this brings it into the once swampy land north of the
main drain from the Dandenong Creck to Mordialloc. The Elstern-
wick Creck falls from 50 to 30 in 60 chains, and from 30 to 10
in 106 chains; thence to the ontlet is mueh flatter.

In considering the lagoons. the question suggested itself as to
whether there was any eause acting to keep them from silting up
or even to increase their size.  In spite of statements about running
sands in some wells, there does not seemn mueh likelihood of under-
ground channels by whieh sand could move; and actually the
closed hollows usually hold water. There scems a slight possi-
bility that under peculiar eireumstances some of the upper sand
might slip in mass on an inclined clayey bed either down a valley

¢ 134
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or sidewisc. As the slopes which stand are somctimes about 10
degrees on the surface, it would probably want a stecper slope than
this. It might possibly occur at a time of ground movements or
warping or elevation. but would be exeeptional. Wind action
would tend rather to fill than to excavate, as the moist bottom of
the hollow must be less acted on even if the wind blew up the
valley. The existing closed hollows may then be regarded as mostly
newly closed.

General Summary,

The detail of the drainage system is not to be regarvded as
developed on a simple sloping surface. A south-westerly fall is
noticeable across the Gardiner’s Creck, and., to a less marked
degree, the Elsternwick Creck area.  Slight indications of it are seen
even in the Brighton district. A south-westerly and southerly fall
ix also scen in the Springvale arvea; and the parish of Mordialloe
(i.e., from mnear Clayton to the main drain of the Dandenong
Creck) ix under the influence of the southerly fall to the Carrum
Swamp.  But the dratnage system is largely controlled by the
Notting Hill-Cheltenham axis, parallel to which i1s a subordinate
axis through East Camberwell.  An easterly tilt from the latter and
other late warping movements are probable.  But primarily the Notting
Hill-Cheltenhant axis divided the north-western from the south-
castern streams.  The south-westerly tributaries, though important,
In many cases seem to be tleﬁnitcl_v\hlockcd at certaln lines,
expecially that on the south-west sides of Gardiner’s Creck aud the
Springvale Valley. This feature, combined with the extreme re-
cularity of the Brighton system, and the structures of the rocks
so far as seen, favours the idea that the streams are guided or
strengthened on their south-east or north-west courses by lines of
weakness or by structural features, and that there may even hLave
been original reversals of slope against the south-west fall in some
CAaSes.

Al the valleys in their ecarlier stages were in the weak and
absorptive tertiary sandy beds.  On reaching impermeable beds
such a valley would receive additions from springs, and weak
places would he produced on the lines of springs which might
result in a great power of widening the valley or cutting a tributary
valley.

(losed hollows are of frequent ocenrrence, and are easily pro-
duced owing to the extreme weakness of the upper parts of the
streams.  Swmall local causes may have possibly produced some, but
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somme of the larger ones more remote {rom the valley heads arve
probably due to warping after the development of the vallevs.
There is no nceeessity to regard the late depression, known to
liave occnrred in the Yarra valley, as uniformly affeeting a large
arca. but rather as part o a movement which acted unequally in

different places even a short distance apart.



